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H is possible to assign a specific end to every 
nitron by relying on tbe homology of exon-intron 
junctions. Tbey can all be aligned to conform Lo tbe 
consensus sequence given i n Figure 5 1 .2. ( I n this as 
in other cases, we write just the sequence of the 
DNA strand thai is identical with the RNA product.) 

The subscripts indicate the percent occurrence 
of the specified base (or type of base} at each con- 
sensus position. The really high conservation is 
found only immediately ivithin the nitron at the pre- 
sumed junctions. This identifies the sequence of a 
generic Uilron as: 



GT. 



AG 



Because the intron defined in this way starts with 
the dinucleotide GT and ends with the dinucteotide 
AG, the junctions are often described as conforming 
to the GT-AG rule. 

Note that the two sites have different sequences 
and so they define the ends of the intron direction- 
ally. They are named proceeding from left to right 
along the intron, that is, as the left (or 5') and right 
(or 5') splicing sites. Sometimes they are called 
the donor and acceptor sites. The consensus 
sequences are implicated as the sites recognized in 
splicing by point mutations that prevent splicing in 
vivo and in vitro. 

The GT-AG rule describes the splicing sites of 
nuclear genes of many (perhaps all) eukaryotes. 
This implies that there is a common mechanism for 
splicing the introns out of RNA. The consensus does 
not apply to the introns of mitochondria and ehloro- 



phists. nor to the yeast l UNA genes. (We disc 
these situations later.) 

A Upieai mammalian mKNA has many unroS 
What ensures that the correct pairs of junctions] 
spliced together? W e can imagine two types ofprj 
riple thai might be responsible for painng fBjjj 
appropriate 5' and T sites: 

♦ It could be an intrinsic property o\' the KNA to coll 
nect the sites at the ends of a particular intron, fai 
example, because of base pairing involving 
these regions. 

♦ Or all 5 f sites may be functionally equivalent and 
all 5' sites may he similarly indistinguishable, bui 
splicing could follow rules that ensure a 5' sitej| 
always connected to the 5' site that comes next! 
the RNA. 

The splicing sites of nuclear RNAs do not theri 
selves have any sequence complementarity, af| 
nor do the surrounding sequences offer the abilttj 
to pair. Experiments to construct hybrid RNA pre 
cursors show that any 5' splicing site can II 
principle be connected to any 5' splicing site. F| 
example, when the first exon of the early SV40 trar^ 
senption unit is linked to the third exon of mous| 
/3-globin, the hybrid intron can be spliced out t|| 
generate a perfect connection between the SY40j 
exon and the /3-globin exon. (Indeed, this capacity 
is the basis for the exon trapping techniqu| 
reviewed previously in Figure 25.18.) Such exper| 
ments make two general points: 




The ends of the intron are 
defined by the GT-AG rule. 



Left (5') site j 



Right (3') site \ 




a T A A G T 

100 100 62 68 84 63 



I2Py N 



C A G 

65 100 100 




Intron 
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Splicing sites are ^enene: they do not have spe- 
cificity For individual UNA precursors, and 
individual precursors do not convey specific 
information (such as secondary structure) that is 
needed for splicing. 

And the apparatus for splicing is not tissue spe- 
cific: an RNA can usually be properly spliced by 
anv cell, whether or not it is usually synthesized 
;in that cell. (We discuss some exceptions in 
? which there are tissue-specific alternative splic- 
ing patterns later.) 

Here is a paradox. Probably all 5' splicing sites 
ok similar to the splicing apparatus, and all Y 
dicing sites look similar to it. In principle any 5' 
dicing site maybe able to react with any 3' splicing 
it. But in the usual circumstances splicing occurs 
i]y between the 5' and 5' sites of the same intron. 
liat rules ensure that recognition of splicing sites is 
nricted so that only the 5' and 3' sites of the same 
iron are spliced? 

'Are introns removed in a specific order from a 
irticular RNA? Using RNA blotting, we can iden- 
? y nuclear RYAs that represent intermediates 
om which some introns have been removed, 
gure 51.5 shows a blot of the precursors to ovo- 
ucoid mRNA. There is a discrete series of 
inds ; which suggests that splicing occurs via 
ifinite pathways. (If the seven introns were 
■moved in an entirely random order, there 
ould be more than >500 precursors with differ- 
it combinations of introns. and we should not 
e discrete bands.) 

There does not seem to be an obligatory 
Uhway. since intermediates can be found in 
hiolt different combinations of introns have 
ten removed. However, there is evidence for a 
'ef erred pathway or pathways. When only one 
tron has been lost, it is virtually always 5 or 6. 
it either can be lost first. When two introns have 
'en lost. 5 and 6 are again the most frequent, but 
ere are other combinations. Intron 5 is never or 
ry rarely lost at one of the first three splicing 
?ps. From this pattern, we see that there is a 
eferred pathway in which introns are removed 



Figure 31 .3 



Northern blotting of nuclear RNA with an 
ovomucoid probe identifies discrete precursors to 
mRNA. The contents of the more prominent 
bands are indicated. Photograph kindly provided 
by Bert O'Matley. 



Gene - 5.6 kb 



| , | 2 | 3 |4|5|6 |7| 




mRNA = l.l kb 



Primary transcript (5.5kb) 



Lacks introns 5 & 6 



! Lacks introns 4, 5, 6, & 7 




Contains only intron 3 




mRNA (l.l kb) 



in the order 5/6. 7/4. 2. 5/1. But dearly there are 
other pathways, since (for example), mere are 
some molecules in ^vhieh 4 or 7 is lost last. A eayeat 



